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All of.our experiences with words occur over time due to tHe sequential

nmature of language. The question of interest in the p%esenf paper is the
? ' ) ’ ) *

extent to which real-time order information influences memory for simple

* - . - -
stories. A story is an ideal discourse structure to use in this context

because its rebresenfafion is“féhpora||y marked  in two ways;i 1) it is
encoded ovef; fimg, and 2)\iT contains explicit or implicit information about
+ the Tempora| sequence of events within fhe‘sfory itself (story time). ‘
n 1n most texts, - input ;rder (rééT”?i@éf?é"béF?EEf!y*éénféuﬁaéb'ﬂffﬁ-fliggl

|
|

i

-

. ' story time in that the order of presentation of the events is the'same as the

order in which they occur in fFhe story. wﬁen the temporal organ}zafion of

D . *

the story mafches the temporal record of the input, it should be rela%ive|y

1 -
der of events in memory. ‘The represenfation problem

- *

easy to represent.the or

)
+

becomes more complex when story time is inconsistent with real.fime, e.g:,

.

when the story contains a flashback. Here, readers cannot - rely on an

episodic temporal record of experience to provide information about the
ordering of events jn the story, but must try to keep track of the’

a L3 B - ¢
. inversions., ' . ' ' ‘ ’ '

. The sentence memory |iterature provides some evidence thdt this’
e :

*

inconsistency would pose a problem. Clark and Clark (1968) presented

‘ subjects with 2-event sentences connected by temporal adverbs and cued them

for ve:Lafim recall. In general, sentences were more 'poorly recalled when

* ‘
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the brder of input waé.differenf‘froﬁ the underlying order of ocgurrence, -

. ‘ ‘ ’ .
Uging‘fhe same sfimulu; materials, Smith and McMahon (+#970) asked subjects to

. ¢ s

report what happened first or second immediately after presentation of a

" sentence. Lothr response Times’resul?ed when order of ihpuf differed from

L4 ¢

order of occurrence,

P
.
> »
]

These xper?&enfs suggest that the f?mporal order of inbuf dominates fhe

I3
-

memory code for single sentences. However, ihe general consensus in the

prose literature is that surface eharacterigtics of-a text, inclﬁding order '

-
<

of iniuf, have little bearing on the hemory representation (e.g., Kintsch, .

" 1974). Several experiments have demonstrated:that shbjecfs tend to recall

«

semanticalty related ideas Togefh%r even if.they 'had not been pFésenTed

»

together at input (Mandler & Johnson,‘1977; Meyer & McConkie, 1973; Meyérs &

_Boldrick, 1976; Stein & Nezworski, ih press; Thorndyke, 1977). ' Such

%
f

reorganization could, of course, occur at refrieval and does not recessarily

.

ref lect the structure of the memory representation. HGWever, Kintsch and .

1

Monk €1972) and -Kin 'and)Greeno €1974) obtained evidence for coastructive
processing using a response time baradigm. They concluded that people

extract the main ideas from a text and creafe a coherent, well-structured

repFesenféfion as/;he§ are reading.

¥

The present series of experimentts fakeé issue with fhis.exclusive_fdtus'
. M : -

. . : ¢ , & s s
on meaning, specifically, the contention that surface characteristics are

.

lost during the effort to construct a coherent semantic inférﬁreTafjon. This

.

focus characterizes several memory models which assume the. semantic

Ve . /
representation is invariant under paraphrases of the same Tnformafi?n

-
‘

‘

.
’

A
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"1972). Such models would presumably represenf |nformafron i\:fhé same

» 3

abstract propositional format, regard|ess of the specific Temporal advenblal

1

that is used. For example, the senfences, ﬂBlII cut the grass. Before that,.

-%. . “ .
he wept to the store® and “?411’wenf to the store. Then he cut the grass,"

should entail formally equivalent representations.

This invariance assumption underlies linguistic models which explicitly
consider the temporal relations exisfing amongcévenfs in a sT&Fy. For
. \ .
example, van Dijk (1972) siggests that when reading text, referential/real

Time points and intervals are mapped onTo semantical ly represented times.

Each event is mapped onto a sentoid represenflng an absTracT‘ldea, along wnfh

i its correspondlng time indicator. Even if the direct retationship between

2 s

real fime (input order) and semantic time (under lying order) does not obfaln,'

. the mapping is sflll the same, Similarly, Miller and Johnsoh-Laird (1976)

"

suggest that |ncom|ng events are mapped onfo a conceptual Tlme line, In

other words, inconsistenciés between real Time and under lying story time are

resolved in favor of story. time.

/

-

‘”‘\\‘ Existing story grammars atso emphasize the dominance of the underlying

order of events (Mandler & Joil n, 1977; Stein & Glenn, in press)., One of*

the major assuTyflons of a story grammar is that a sTory has a "canonical ‘

order. If a story VIoIaTes the expected temporal order of events, people

attempt to re-organize the information to conform to the canonical story
schema. Evidence in support of this argument has been provideq by Maqdler

(in press), Stein and Nezworski (in press),.and Kintsch, Kozminski, and

o
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Mandel (1977). *These Tnvesfigafore presented subjects with stories * °

-~
-

confainjng varlous temporal disruptions and then asked for recall or 7

-

< \ .
- summarizaflon of the sforles. In genera|, subjects produced protocols that
(t
bore a closer resemblance to fhe ideal sfory sequence Than to the actudl

|npuf sequencef Athough it may be tempting to argue that this

reorganizafion OCCUrs‘during enc¢oding, conc|usjve evidence is lacking.

’,

"|n summary, virtualtly all of the-studies examining memory }or prose have

focused on the construction of 'a meantngful, we||-|hfegrafed represenfaf«on

~

and have igﬁored the possible confribufions of surface informefion. The goal |

« [

of the present experlmenfs is to demonstrate that cerfain surface

characteristics, speCIflcally, the order of input, do in fact exert an i

M 3
2

influence on memory, The basic paradigm involved presenting sub%ecfs with
'paragraph—1engfh stories wriffen in either chronological-or flashback

sequence, After reéding each story, subjects were asked to decide if the.

! N . R . 2

order in which two events were displayed in a probe matched the underlying
“ : . ;o )

order of occurrence ip.the story.

. : . ~ \
if the memocy represe%fafion preserves.the order of input, then subjects

d ¢

should be faster and more accurate making decisions on éhrono|ogica| stories

than on flashback stories, This advantage would be due to the fact that

3

o L . o
input sequence is identf®al to under lying sequence in chronoldgical stories,

3

_but subjects must figure out the undeclying sequence of events before they

@

can respond d{ f|ashback Stories. On the other hand, if the represenfaffon

y té"@‘infeg;“l’\afed

PR ,"

evenfsl»fhen performance on flashback stories should not differ from
\

during processing to conform to fhe under lying seguence of

-
-

*

[ Te '

/}.
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’ chrono|ogica|. Sgch an outcomé would be consistent with the contention that

|
I

. . Input $equence
3 . i ».i . » v ) - L3 Q

P

1
A

subjects extract and Fepresent fﬁe‘same meaning from different surface

v

expressions of similar ideas.

. Four experimenfs will be reported which seek fo demonstrate better

access Qf |npuf order relationships than temporal re|af|onshtps existing in
y, AN —
the meaning of the story. In fhe first experunenf, subjects were. #esfed

s

lmmedtafe|y after reading the story. The secohd experimenf infroduced a:
{

br1ef interval befween study and fesf To provide an OpporTunlfy for .

Py
\

"consolidation" of the representation, while an interf®rence task was used in

Exper;menf 4 to disrupt verbatim memory. A somewhaf differenffprocedure was
used in Experiment 3, where decisions about f|ashback stories were based on

~ .
either the underlying order in story time or on real-time input order,
{ Py ' . e
(Throughout the paper, the terms "real time" and "input order" will be used
7 ’ .

interchangeably, &s will ?sfory’fime" and "underiying.order.“)
In addition to the chrono|ogica|:f|ashback manipulation, the experiments

also varied the type of connection existing among the events in the stories.

\

Some stories contained an arbitrarily-ordered series of events, with no

’

-semantic constraints on the ordering. The remaining stories contained events

which followed a logical progressioh but were not causé||y rei%ted} It was, - f

v - ° .~ -

expected that decisions would beé faster and more abcurate on:Légica||y-

’

»

ordered stories because they conform To‘basf exﬁerieﬁce, This advahfag‘e~
céu|d arise because the sémanfic constraints faciljtated the con§¥rucfion of
a well-integrated represenfaflon at encoding. The ad@anfagé could also Cy

originate at retrieval; prlor knowl.edge can be used to 'facilitate de\SlonS

‘ »
. @
»

.
- - ol
. . ”
.
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on logical orderings, whereas on arbitrary orderings, subjects can only use

information encoded during the experiment. : '

- The encoding explanation also predicts an interaction between sequence

and connection; it should be easier to reorganize |6bica| flashback stories
v . . ) . -
‘ to conform to-the underlying sequence than arbifrgf( f|ashbackfbfonies;
’ ) . » .
Thus, an @nferacfion would provide additional evidence that subjects

=3 -
attempted to construct an integrated representation during processing. t

Similar predictions have reéeived support -from Kintsch et al. (1977) and

N < Brown and Murphy (1975). - .

Method '} ) )

~

Stories. The stimulus materials consisted of.jé'simp|e'sfories, each

L4

about 60 words in length. Each story described a series of three events

e -

exper ienced by'a protagonist in a particular sifuafi%n. The stories were all :

2

¥ .
of s'imilar structure; there was an introductory setting statement, followed

. by three senténces, each of which described one majok event. The fifth and
final sentence contained a concluding comment of some sort. !

" [Each story was originally written in chronological sequence such that
the order the events were mentjoned was the order they occurred in the

. .

story., The temporal configu}fy‘befween events was always made explicit by

markers -such as '"Next," "Then,'" "A short time later," The stories were .

- »

« rewritten into flashback versions, where order of mention d4ffered from order

A s
3 »

- of occurrence. Only one event was involved in the flashback, and itcwas

'

always mentioned immediately after, the event which had actually followed /T

’ *

e

~ K.
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8 - W
in the story. The flashback was Typlcally 5|gnalled by the phrase, "Before
that, "‘where all references To “the prevuous event were pronomlnal Slnce
- ) each sTory had Three events, There were two posstble f!ashback sequences;
given the above constraints. "Fhe flashback reversed The order of mention of
'ei}her the first and secend events or the second and .third. Half of the
'9¢ories contained one type of ffeshback and half the other. This
! manieulefion Qes included in order To'brevenf subjects from knowing in '
advance Whnch Two events would be involved' in the flashback .and Therefore v
focusnng Thelr attention on those ng/évenfs. IT should b¢t nofed that the
untested first and last sentences erved to eliminate possible end-anchor
effects (c.}.’PoTTs, 1975).

In a??ifion to the chrenological-flashbacg yariable, the stories
eiffered~wi+h respect to the type of cenneeiifpé existing between The.eve?Ts.‘
In halfsof the sTorieg, the three events wére independent. Although they
were relateq\fo a particular fheme, there were fo logical connections between
them. Thus;)fhe three events could be rearranged in any order without
affecting the meaningfulness of the story. In the remaining stories, the
order of events was semantically consfraiqed. Strictly spearing, the .events
were not causally related, but they did have an expecfed eequence based on

knowfedge of the '"script" ‘(Schank, 1975) for the situation. The two types af
connections will be designafed marbitrary" and "logical," respectively, but.
™ ™ the Term "Ioglcal" should not be masundersfood as entailing a CAUSE’

relationship. Bofh types of connections can be represenfed formally by THEN-
i

relations (c.f. Mandler & Johnson, 1977), but the logical are more
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Table 1.2 o ’

.
. . «

» ' - -
constrained than the arbitrary. Examples of the

- ¢

In making up the sét of materials to bg»usej.in the exberimenf, half of ~

the stories containing each type:of Connection w

appear in flashback version,- half in chLono|og|ca|.

desngnafed as pracflce items, and 10 as filler i

stories, 14 of each of The-fogr types, were rand

stimulus set, with the filler items evenly inter

rems.

~

. .. 9

’ . ) ' . t
stories are presented in 7,
. ’ \

+

ere random|y selected to

<

-

Ten stories were

The remaining 56 :
omly arranged for the test

spersed among them.

——..\ ------------------- -l
-k

—— - " o T D P e e S o e e S P s

Probes.

Each phrase

|
The subjects' task-was to d

Two phrases separated by 10 doTs.

event. in the story.

i

place in the story. Examples of the probes are

!
probes were presented as phrases rather than qs:

to simplify the task requireménfs and to reduce

i
matches with the.surface form of the text. Six?
true wffh respect to the story and 40% were fa|é

. The Two‘éQenfé included in the probe were
f|ashback,'6r, in the casé of chrono|bgica| seqé
were inverted in the corresponding flashback veé

b

|
congeivably adopt a strategy of anticipating the

Insert Tab|§ 1 about héreK

A test probe wds constructed for éach story and consisted of

as sufficient To specify one

ecide |f the order of the

pHirases (from left to right) was The.same»as.fhe order those events took

Included in Table 1, The
complete sentences in order
TQe possub||{fy of verbatim

y percent o% the probes were
e. ‘

he two events inverted by the
ences, the two events that
Since subjects could

sfone

probe on the basis of the

|npuTrSeqdénce'

[d

()
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inverted events, 10 fillers were included. Here, the probe tested the™ ., ;) 5
. ~ . - 4 : :, T
< ” E L . T . . - >
‘Tempora| relafionship~befween The first and third events, raTher,Than‘The T
'comblnaflon of evenTs involved in The flashback. " R . !

__— ' Egungmenf. STlmu|us presentation was under:-the control’ of a PDP-|I/40 '

Fe L

*

computer, LThe sTories were displayed in dpper case letters on 9-inch video

T .

monitors at seven individual subject stations., The entire story was .

presented on the screen at one time, followed by the probe., .Each statien was” N

equipped with Two*response buttons., The right buttop was |abe]ed "tryet and

~
N4 . »

. D PR
the left was labeled }?a|se;" Responses and response latencies were recd*ded

by the computer, ) . - . -
Design. A 2 x 2 wlfhln—subJecTs‘deSIgn was used, wifh two story L‘,

sequences (f|ashback or chronological) and two Types of connecflons beTween

-

events (arbiftrary or/|og|Ca|). Nineteen Rutgers Co%lege,sfudenfs

participated in the experiment as part of a general psychology course t .

- reduiremenf. . . . ’ }, .
Procedure. Subjecfs were told that they would be reading a series of
/ B \ : ’ ’
» short stories, each conTa|n|ng ‘an ordered sequence q‘tfhree main evenTs.

Tﬁey were a|so told that someflmes the events woutd be mentioned in the order

. Y

. they occured in the sTory, but that somefimes the events would be menT;oned

. - ~ -~

out of sequénce, as in a flashback. The probes were then described, and L

subjects-were instructed to base their responses onlfhe under|Ying order of
\ " events, that is, the order that the characters in: the sfory experienced 4he
evenTs: {T wes emphasized-that this order wouid sOmeTTmes be different from "
the order of mention. qujecfs’were insTrucTed 10 press the “true" buTTon if

. - ' °
) R kY

i - A ! .
‘ ‘ 11 : ‘ :
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iz, The probe maT&hed the underlylng order |n the sfory, and to press "fa!se" if \
y “_' nof. They were asked fo respond as quuékly and as accurafely as poss[ble. “+
e . - ,

. The experimenfer read a sample flashback sfory and’ ‘probe, carefully

~ -

. expialnlng what the correcf response would be and why. The connecfscmL
\ v
manlpulaf|on was nof mentioned in the :ns?rucflons as this knowledge was Eof

- A -

- deemed neeessary. . . L . Toa

.
« ?
“ . - A,

. T w
After answering any questions the subject¥™had, ten practice trials were

o -
. -

édministered. Each ‘story was presented for 20 eeconds,~wbicﬁlwas suf{iqienf ’

s . o~ ~

K

time to read fhr0u§h the story once. The probe appeared 1.5 §EConds later
o ) ) : A

and rema{ned.on the screen for 9 seconds orounfil all subjecfs.responded’ .

~ .
> Y

“ ” whlcheyer came first. The experlmenTer monlfored the performance of the

~

« ' subJecTs during the pracflce trials, and provided feedbadk abouf Thelr

' general performance levels. After ascertaining that all SUbJecTs were
comfortable, with the task, the #e@}.frfals were begun., Again, each story Qasu

. _ presented for 20 seconds foltowed by a probe for a maximum of, 9 seconds. '

: - There were two 2-minute resf periods during the experlmenf. The entire

Géé%jon lasted about 50 minutes, S -

Al o

»

Results and Discussion - -

- B N

The data obtained in atl exper iments were treated in a similar fashion. .

-

~

‘The following general comments pertain to all analyses. Résponse times and

-

error rates were subjected folseparafe 2 x 2 analyses of variance, with sfory'

sequence (chronological or flashback) and type of oonnebfion‘(arbifrary or

dogieal) as factors. Each dependent variable was analyzed +wice,wonce;wifn

o . ¢

subjects as the random factor and once with items. Because of fhé'[imifed

- . ~ - . -

P

'/ . . - . )
. ’ .122 ¢ : *
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.
. , .
‘e e
' . . . p. . .
. .

o analysis. woreover;‘fhe complete lack o%'cap@om selechon of sTlmuli

g

.

prohibits generaLlTy beyond the pregent sample, and yeT ansanalysis "r'~“

.

collapsing over. subJecTs provudes assurance tha
robust within Thrs sample., To faclllfafe presenTaTton of The resulfs, F

R raT|Os from The subject analyses will be des:gnateq Fl’ fhose from the item

’

anal ses, F.. The re ecflon region’ is < ,05 for'all Tesfs. True and false
Y Lty J g R

i1 -

TP

decisions were analyzedqseparafely, and the paTTern of resulTs was quuTe
. : e
T sln?lar: I'n The interest of. brevufy, the false judgments wrll noT be

3

] »
' discussed in the. text. However, t+he means on false decisions wlll be ‘

he .
4 L]

o presenTed in the approprlafe tablies alongthTh The true decuslons. A summary

i 'of fhe relevant statistical tests on false judgments can be found in "the

] . > -
v appendlxy ’ . / R

‘The mean response times on correct decisions’ are giyen in Table 2, with

€ S

The correspondlng error probabilities indicated |n parenTheses. ”(All means
,f' 5 ‘represénf subjeg% means.) Analyses of variance of respOnse Tlmes on True

< N ,

\'.: . .3“' ‘, ,&% M --. ———te _— ~" . , a

- "g‘ “Ynsert Table 2 about’ here o T

;
hd . - —-—— - Y

. . . ! . B . .
> B R S

decuslons revealed a nellable effecf of séqUencg,ﬁ_q(l 72) = 6.14,

' M§e = ??3A137 F2(l 26) = 4,96, MS -~3ﬁ5 169 As expecfed, lalengles were

consldeﬁbbly longeroon probes for flashback sequences than for chronologlcal

ngs suggests that 1ée |n|T|al represe@falieg of the sTory was organized
- ‘ . . e 2

S
A " .
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accordsng to input seqdénce. It takes time to calculate the correct event

.

) Esequence if underlyiné order differs from surface ordef.zﬂu1hough the

-response times in Table ! suggest an advantage of logical connections over'

s y
5.

-

-

arbitrary, neither analysis of variance reached conventional significance
) .

levels. There was no evidence of an’ interaction between story sequence and
N\ .

< S 1 \
¥ .

-

J

4

type of connection., L

@ - e

‘Analysés of the error data reveal paraplel effects, The main effect of
<« * * ?

¥

14

sequence was re}iablg, £ 1,72) = 7.37, Ms_ = .0183{'§2(1,?6) f 9.50,
3 .

More érrors were made on decisions about flashback sequences

. .

MS_ = 2.63.

than on chronological, reflecting a tendengy .to ‘respond on the ‘basis of input
- -~ = ’ N ' =

s Lo . y ! U e
order rather than underlying order, The main effect of connection was also

reliable, E4(1,72) = 5.32, Mée = »0183{/£é££,2§) = 6.01,,ﬂ§e'= 2.63,

confirﬁing expéctations., Errors.were mopef!ikély when the events in tHe

. 1 .
story were arbitrarily_ordered than when they were logically related, As
with response times, t & was no evidence of an interaction,

-

The results obtained in the presenf-expe}imehf demonstrate that the
initial rgprésentafion of ;-STPFY is affected by the temporal order pf input,
if real time and story time are consi;:enf, as they are in chronological
paragraphs, subjecfs g}e faster and more accurate in respohding féan I f fhey'

arevinconsistent, In addition, the expériment demonstrates a role of prior

) N .

know ledge sﬁchhjhaf if the sequence of events: follows a logical progression,

1
»

] o

decisions about order are facilitated.

"1t is possible that subjects were trying to create a semantically,
. L

v 4

integrated representation, but with an Immediate test they may not have had

\\g ' , N

S

v




. . . : f Input Sequence

- - - .

- - . N . ‘ 3 ‘ ) - . .14

- -

time to sort out the story time relations, |f this is true, perhaps

>

- ~ differences between chironological and flashback sequences would be eliminated )

-
-

if subjects are given additional ,time after reading the passage to reorganize
theig internal representation of the story. On the other hand, if subjects

7 { o
are satisfied with a real-time ordering of their ‘representation, then a brief

-

delay should not change the pattern of results. Experimenf 2 was addressed

’elfo thi's question, -
. ' ' Experiment 2 ~ ¢ .
Method s -~ . ] -
-— £ . -

The exper imeh+ was identical to Experiment 1.in all respects, except

that a IQ—secon& unfilled interval was introduced between story.and probe
< . -

5

presentation., Subjects received the same instructions, but they were §1so
-
. »
, | .explicitly encouraged To establish and rehearse The story-time orderlng of

events during the Lnferva|. Ten Rufgers Co|lege sTudenTs participated in The'
experiment in partial fulfiliment of a genera| psychology course requirement,
$ LI

The experimenf lasted about 60 minuiss.

- 4
3 . £ -

- Results and Discussion T - ’ (j\

o il
A

- .. Mean response times for correcf decusions are presented in Tab|e 3, wufh

b -

correspondlng error rates” indicated in parenTheses. Analyses of response
|aTencnes on true decisions revea|ed a,rettable effect of sequence, F](l 36)

vr=7,25, MS =312,716; F2

response times on flashback sequences were consisTenT|y Ionger than on
?

. chrono|ogica|. The connection effect also rep|icafes'ExperimenT i,

(1, 26) = 6 77 MS = 241 899. iﬁs in Experlmenf i,

L]
/,.

- ! . ¢ ) 15 . N
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-~ be ~ [0 I
=R, 36“’2 =5, 04&{@e ='312,716; E,(1,26) = 5.61, MS_ = 241,899, logical

“Insert Table 3 aBouf here

s
? e e st 0 ol s e e e e
~ - . ..

M £
R R A

relafiqns among events facilitate decisions about order, There was no
Lo v . 1

evidence of an inferacfionjbefween sequence and connection,
. . rﬂ “ -

- AR
- ’ Tﬁe,infroducfion of .an upfilled interval did not eliminate or even

.
N .

reduce the differences befWéen chronojogicad and flashback stories. Ipput

seqﬁence still seems to-be %he primary basis of 6rganizafion in memory., |If

- . N « - 3 - »

; ¥Ne data from the fuo expe%imenfs are, combined, treating retention inTervaI

<« '- as a befWeen-subJecTs factor, the effecf of interval is rellggle, F (I 27) =
- > 5' - »{‘

5487, Mée =1,291,832; Iafencces wefe Ionger on fhe delayed fesf fhan on the

- ’immediafevfésf. This difference probably arose because the delay subjects

.
a

were not sure exactly when. the probe would be presented and so ﬁad slower v

. . , H

- reaction times T¢f., §§hﬁeman & Henir, 1977). Of more imporfanée than the main
effect; however, was the lack of any iffteractions with interval, Thus, -

. alﬁhougp subjects required-more time to respond on the delayed test, the

- L .
retention interval“did nét differentially influence performance.

[y

: . A;%T;seg’o# the error data revealed a reliable effect of sequence, /
] - S~ ¢ . s 4
- F,(1,36) = 12,58, MS_ = .01312; F,(1,26) = 7.93, MS_ = 1.49, with more errors.

N ! - : - . 5
on flashback stories than on chronological. Providing subjeefrs with ~ Wt

"‘

" . - Q
' addjtional tifle to. think aboyt the story did not reduce error rdtes on

‘i

f lashback sé9uencesvﬁ§T%five to the immediate test. The effect of connection
0 ‘ - - /’
’ . - .
¥ was not reliable, nor was ;heFe an interaction beéween sequence and , )

P o~

connection, . : -t o
- ) N ’ N .‘ ‘ . - “5
¢ [y f;_. :’; y 1 P “‘s -
v » 'U hl *
' ) T S . t
Q ‘ ! . . .
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N ) The:nesulfs of this experiment essentially replicate those obtained in T . "
é;BEfﬁménf 1, further attesting to fhe orgafizing fnfluence of the temporal _ .

) hd . L -

record of input. The results on The tmmedlafe test might be explained by

s &clalming Thaf subJecTs simply d|d ‘not have time To ful ly “integrate The ) .
Pl ‘ .
maferlal before be1ng tésted. However, the exfra 10 seconds of unfilled time

in Experlmenf 2 should have allowed a $emantically |nTegraTed represenfafion
slf "this was the subJecT's goal. Clearty, subJecTs\did not create such an

integrated rgpresenfafion either during processing or in the unfiltled ' J

.~
ﬁ tnTervaI affer readghg. -The délayed results are all the more surprising

given that subJecTs weMe explicitly toid to think abouf the underlying ‘order
., of events-during the reTenTuon interval,. It could be argued that subJecTs .

did not follow instructions and rehearsed the'events in Thelr order of
presentation, evep when’ gf~was not always to their advantage.- Howeéver, this -

strategy would not be adopted unless it was easier to deal;wfﬁhgépisodic.

order information than with“mearing. This is, in fact, what the 6resenf '

? t

3

- ' A
paper is trying to demonstrate empirically. ”

- ' . Exper iment 3

% . @ . ~

\Ef . '+ .The data from Exper iments 1 and 2 are certainly consistent with the ldega/”\ .
3 . . - ’\f s : .
of a temporal organization in memory. fowever, the dffferences im responses
[ 2 -

explanation. Perhaps two represenfafions are esfabligh ading a .

.

of the |npuf and the other mighf be an absfracfed semanfit reﬁrbs nTaTion ' M

' .

-

. » (o BN \
v S
. - 1%
b . .

- te .. == ——— -~
R » ,



< Input Sequence

.. ) , 17
T ‘ TP . i
record wauld presymably be ordered by,sforyﬁfime as opposed to.real clock
. o \ ] N , % y ¥
time. . In the case ®f a chronological inqu story, the two representations

N would be cbmp| tely redundant., However, with flashback stories, there wo&\<° .

be a discrepancy between the two memory records. The presence-of qu. \il \l

conf|icTing.rEpresenfaTions‘Mighf retard detisions and increase errors,
Ir view of this alternative inierbrefafion) the data do not ™
. . ‘ - , ‘ .
‘unequivocably demonstrate that the s;:;isg are represented in memory

M v

.according to the temporal order of ifnpGt. A more definitive test would

0 v ~

entail separate assessments of memory for real TTQ; ahd story time. This

\ ,
. -task was undertaken in the present experiment by presenfing,subjecTSEwifﬂ .

_flashback stories ‘and requiring an order decisionlaboufneifher the orderf of

v .
-~

/ occurrence in story time or the order of mention in reaf ‘time, |f two

[ t ' .
. A . N .

equakly accessible representations do exist, one would expect no differences

in performance because a flashback create®a conflict in bgth situatians. »

« A .
.

That is, a real-time response requires subjects To\igﬁore the under ly'{ng .
story-time sequence, while,a sTorX-Time response requ}res them to ignpre the
- ) ; AR [

, real-time order of input, . ‘ R r
. e . ) . {

However, if the initial representation is organized according td input

»"0 " sequence, then subjects 'should be fastér making a decision when they fare told

r ¢
.

to use real time as the basis of the answer, even Tﬁhégh they must ignore the

~

semantic markers signalling the occurrence of a flashback. Such an dutconie
* .

.t 'Mou|d not, of course, rule out the existence of a semantic representaltion,

. . 1

but it would demonstrate the advantage of a Tempora||y_§rganized recofd. :
. . - /7 z l"

.. - B “ o
. ¥
- . . 3 - .
. v . .
. . )
. - / .

¢ . - -~
- [ - - .
' : -t - s ’ . ¢ -.‘ ’
.
. f ) . s ‘
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Method ' - .

Materials. The stimulus materials were the same as those used in the

N, H v 3 Py j; ”
. preceding experiments, except that all stories appeared in their flashbagk

¥ versions. The test probes were also the sadé, but the proportion of frua~§nd
false decisions was 50-50 rather than 60-40.

; -Qggign, The design was a 2 x\2 X 2 mixed¥fac+orial. %hq within= e

“ ' subjects facto}s were fype\of connection between events (arbifrary)gr” .
,}-. Iogical)}éﬁ%zﬂesf dﬁesfion (real-fima or sfory-fime).i The befweenésubjep*s o
factor was block order. One grdu; of subjects reaaived real-fimé questions
' - on the‘first half of the trials and story-time quesfion; on fﬁefiecond half

(R S). A second group macelved story-time-questions on the f:r t frtal ‘block
and real-time quesflons on the second (S- -R)e .The order of presénfaflon of

!
the stories was consfanf across block orders;. thus, qgock order/was a
[
3 *:\
wifhin-ifems facfor. A total of 28 subjects parf;cupafed in the experlmenf

v A R

drawn from the Rutgers |nfroducfory psychoJogy subject pool. There were 11

subjects in Block R-S and 17 subjects in Block S-R. o J st
sa Procedure. Subjec*s were informed that all of fhe sfories‘fhaz/nould be

readnng confalned flashbacks and that the ogderlng of the eyents was .

parflcutarly important, They were fakg fhaf on half of fhe trials,_ fhey "
\ 1
k ° .would be expected to base their answer Tq the prQQa on the order fhaﬁ the

!
“ §

- events were mentioned in fhe text, and on the renaining trials, they should
.respond accord:ng to the¢/ order the events took place |n the sfory itself. A

saﬁple story was presenfed, along wufh sample probes. Careawaslfaken to make
/ § ' P
LY sure that subJecfs.undersfood the task, parflcularty the distinction between
. . 4 .

, \
real time and story time.
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The proéedure was basica|ly the same as in Expenimenf 1. The sféqy was -
i L
T presenfed for 20 seconds followed after 1.5 seconds by "the probe. The flrsf
N five pracflce trials required real-time responses, The last flve were based

on story time. The test trials were preceded by a message'ins}rucfing j
subJEcTs to base their answers on either real time or story time uptil

. instructed otherwise, 'After half of fh§°frfa}s“had been preséhfed; subjects

‘

© were given a 3-minute -rest period. They were fhen;insf}ucfgd to base their

. answeis to the remaining probes on story or real ‘time, whichever question

| ) [4 . B - . - . . L
—_—;_I____ﬂ__Jqqua~tﬁéV’375';g+ receive {in the first trial block., The entire experiment | %
- lasted about. 60 minutes. : r ¢ ' .

~

Results and Discussion : = I

e
\v,.
-
-
N

h

S . A
The mean response times and error probabilities are presented in

pr|e 4, The question of prnmary |nferesf was whether real Tlme decisions are \\\§‘—
4

. easier than sfory time decusuons. Ana|yses of fhe true respbnsg latencies

provided an affirmative answer.‘ The effect of test question was reliable,

.
52(1,26) = 18,66, M§e 380 783; FZ(L,45) MS = 319,468, with faster
T responses’whenedecisxons were based on |npuT order, However, Thewmagnifude

of this effect depended bofh'on'fhe type of connection existing between thé

\ N . » Q " .
-
.

//&evenfs and the order in whlch the two fypes of test questions were presented, ;~
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This is indicated by the Trlple |nTeracT|on of quesfnon X connecflon x block,”
_; =
L 54(1,26) =.74, M5, = 240, 056 F2(I 45) = 4,30, MS = 319, 468. This",

L4

interaction also dualtfles the effect of connecfron, Fl(l 26) = 4,39,

—§e 241, 641 its |nferafflon wiTh quesflon, Fl(l 26) = 8.74, ﬁ§g = 240,056, .

and its |nTeracT|on with block, F (l 26) = 15.57, MS = 241 641

.52(1,45).= 7.45, MS_ = 319,468. , . : - ' -

Y - - -

- These interactions can b€ expressed. verbally as follows: |f real time

»

was tested before story time (Block R-S), response times on !?gical and

arbitrary stories were roughly equivalent. |If story time was tested first
. . . i )

(Block $-R), arbitrary paragraphs wer€ faster than logical. However;‘fhiéy A é? )

» ' \ -

effect occurred primarily when the fésf question was based on real Time. The

a

results can best be understood by'inspecfion of the top half of Table 4

’ <
Ve whlch reveals one ‘cel.l entry which is sTrlk?neg Iower Than any oTher. This

ceII mean represenfs the expernmenfal condition of arbitrary connecflon, real

. +ime question, Block S-R. ) L - .

k]

57 . The triple interaction was hnexpecfed and, difficul?jfo inTerre}, but it
. cIearIy implicates some differentes in proce55|ng strategies. The general _.
' finding Thaf real time is an easner basis of respond:ng Than'sfory time may -
be d&e Tokfhe fact that the story need not Le processed as exTensiver. The

. 3
semantic relaJnonsh/@s between evenTs do noT have To be encoded, QUbJeCTS

13 [y

need only abstract enough |nformaT|on to create a represenfafion of input -~ -

[y ~ A
]

Order. The test-on sTory time cIearIy poses more d|ff|culTy since the - .
. .

. semantic markers must be taken into accounf It appears that if this more

Voteng MG

. difficult tdsk is presenfed flrsf, subJecTs find the real- -time task ea5|er,
, ) ¥ - ] —_—
j . ‘. i} . l* ' ' 1 4
' 21

—
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provided the story contains afbifra?y connections between ‘events. |f the

erdering is logical, subjects seem to have difficulty sﬁifching from a- .

=

¥y,

P by ., ) .
semantic processing strategy fo one which ignores fhe semantic relationships
B . —.Q‘
exisTing between the events. [t is more dif?icujf to. give Tge "wrong" answer
Kigndfing e flashback) when it gbes againsf ah ordering reinforced by prior

knowledge. In fhe case of arblfrary stories, subJecTs can more easily ignore.

the semanflc components of jhe order ing because they are only based on
episodic configﬁgﬁy.' In this condition, then, subjects beneflf-from having

had practice on’fhe more difficulf task first and show a large decrease in

' \\ * »,

latencies. . \fﬁ A : T
p1 [
i lhe error ‘data are soriewhat easier to interpret because the Trlple

‘!*

QQ ’inferacflon was not sugnlflcanf. Agaln,’fhe effecf of primary interest, test
question, was:reliablefygﬁ(i,Zé) = 28.81, M§e = ,019; 52(1,45) = 5,85,

M§e = .010. More errors were made when the questions involved underlying

~

order of occurrence ra:her ‘tfhn input sequence. The interaction of question ot

2

2(1,45) = 5,31, -

M§e = .010. The difference-in error rajes between real time and story +time

and block,was reliable on the item analysis of varlance, F

«questions was very small for three of four comparisons; however, on arbitrary
~

passages tested in Block S-R the di#ference was 22%. This outcome parallels

the response latencies: error rate} were higbesf when the harder story-time

questions were presented first; they aropped marked Ly when the easier real

. time was tested., A inghTI; different pattern emerges in the.subject
analysfé, where the quesfjoﬁ by cobnectién interaction was reliable, ..

. _F_.]'

(1,26) = ]3.51,.M§e = ,017 When the events were arbitrarily connected,
SN :

4
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‘there were 22% fewer errors on real flme questions, but when Ioglca|

connections existed beTween&the events, there were only 6% fewer error{

3

This again indicafeSlfhaf it is harder to ignore semanfic markers when they

are based on pre-exberimenfa| knowledge than when they only have an episodic

’

basus. This effecf obtained regard|ess of b|o#k order,
-
. In summary1“+hese data prowlde furfher evidence that fhe initial
T - .
represenfaflon of a story preServes The empora| record of |npuf and rule out

) AQe exp|anaf10n that the effect occurs only because real time is. consistent

with story time.

ya

Surface order retains its advantage even when it is
_inconsisfeﬁf with fhe under|ying,semanfic organization of the story. ige

interactions with block order suggest that subjects were adopting task-

specuflc sfrafegles.
general ly ‘better at

under lying order.

(3

Nevertheless, fhe fact remains that subjects were

making judgments about order of. input than abowt

-’n_

~

- Exgerimenf'4‘

o

1t s pqssi6|e that temporal organization exerts its influence only on

an immedlafe Tesf. A number of sfudles have shown\ that surface lnformaflon,

& 4

is we|| remembered |mmed|afe|y affer processlng but, wlfh |nferfeqence and/or

-

the passage of time, people come fo rely on a more general memory of meaning
(e.g., Anderson, 1974; Garrod & Trabasso, 1973; McKoon, 1977; Smith &

McMahon, 1970). Experjmenf 2 suggests at least some persistence, but how

- -

fragile is this temporally-ordered’ memory? Would it disappear if the test |
was not onfy delayed but_an interference task was introduced? This

.

possibility was examined in the present exberimenf using a paradigm similar

' . AN
2

rd
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to*that of Experimenté,l and 2. |f real-time information is but briefly
. i Q - -
retained, then the advantage of chronological over flashback stories should .

[ -

be eliminated. However, if temporal organizafibn has some robustness, then

dit:erences should still obtain. A 10-second interference task was . .

|

introduced between story and" probe p}esenfafioq and consisted of detecting

f . ! ,
spelling errors in a |ist ofwdifficulfpfo-speih words. The duration of this | .

v

Task is admittedly short, but a longer task destroys the sensitivity of the

latency measure. A preliminary study using a 15-second interference task )

.

resulted in large but equivalent increases in errors and response times on .

both. sequence types. As it.was, a few procedural modifications were | -

~

. N
necessary to ensure better-than-chance ackuracy: the number of stories was
redyced to prevent excessive fatigue; reading times were subject-controlled
s » . )
-and paximum response times were increased. )
] ‘ ~ - b - f " )
Method . *
- T @ o
Materials. The stimulus materialS were the same as those used ~
previously, but logical stories were not included.\'SubJecTs received a total
. of‘40,sfbries, 8 practice and 32 test. Half were in cﬁronological sequence }

" and half flashback. This reduction in the number of passages was an effort -

v ) . . f - ,“;& >
. to prevent subject fatigue in light of the difficulf}disfracfcr fgékw; Thé
‘ X

arbitrary stories were chosen over the' logical to eliminate effects of prior N

kno;Tgaa;TT\kx{illed interval might conceivably produce sufficient forgetting .

. ThaT‘SUbjecTs woyld adopt a guessing §T%afng. which weuld lead to greater
. . - ’ \ L v

.

success on logical than on arbitrary passages, Such a guessing strategy

-

would obscure differences between chronological and flashback paragraphs

which might otherwise be apparent, ) ) . .

-~ - -

' | 24
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_ The probes were the same as those used préviously, but-they were ,

' B . \

displayed in a different format. The phrases were arranged ong on top of The :

other rather than appearing on a single line, The task was to decide w

e’

< fhe story. Twenty of the test probes reduired frde decisions, and ]2 false. Lo
Eight hundred words were selected for use in ;he inferferencenfesk,

drawn from a collection of difficu|f:fo—soe|} words (Callihan, 1§55)J; Half
of the words were spe||ed'correcf|y and nelf contained an/efror,- J /

Procedure. The experiment was under the confrol of the PLATO computer

system'at the University of I1linois. §ubjecfs receéived detailed ot

L

_instructions in written form, and were given an opporfunify to ask guestions

of the exberiﬁenfer.— Each %ubjecf sat at a video terminal equipped with a’
Typew??fer4|ikeIﬁeyboard. Subjects were instructed to hold their right index

fingen above the Ty" key, to be used for a "yesH (True) response, end’fheir

left ingex—finger over the "n" key, to be used for a "no"_LiaJse) response, .

‘s

The sequence of steps in the experlmenf was a§ follows: subjects signed onfo

LT T T _the system indiyidually and were unsfrucfed via the compufer to press the keY~

~

labeled. "nexf" in order To see the first sfory. Once they did so, the sfory

was wr1ffen onforfhe screen, The subJecfs were permlffed to read Through the
N ' ’ ]
sfory at their own pace (wufh a maxnmum of 32 seconds), indlcafing by a key

_ press when they had f|n|shed. Readtng flmes were recorded by fhe compufer.
7 .

The key press |n|f|afed the |nferference tasks Twenfy words were displayed

r

on fhe screen, in four columns of five words each \Subjecfs proceeded down -

, fhe columns, pressing the "y!* key if the word Was spel led conrecfly, the "p"

“

Ve
. N .
M -
P . .
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ckey if it was'Tncorrecf:‘ Prel iminary fesfing,showed it nas-virfuq4iy\\,:

impossible Yo respond folarI'ZO words within the allotted fime.. 'A¥ the endy

S of 10 seconds, the tist w ~pe’erased and the word "Probe" appeared followed by Tl
< fhe probe ;Tself Taklng 1nfo consnderaf:on fhe«fume requured by fhe <. ) »( .

compufer fo change dlspiays, the delay befween sfory and probe presenfaflon

‘© was acfaally about 15 seconds. SubJecfs responded nyw if fbe-order«of evenfs o

j . N N ) 2 o
o in fhe probe mafched the underlyung order tn'fhe story and “n" 1f nof fhe

b - - >JJ

»

nesponse was prvnfed on the screen.; It a subjec# farled to responp within IS

7

seconds, a‘"flme up" message appeared, Thls 3~ step sequence Qonsftfuted one L\
- o

- fru;l. SubJecfs fhen pred/ed "next" for presenTatlon of fhe nexf pasSage,
£ - . v VR Y
s ;inifiafung frlal 2 ThJS seqt%nce was rebeafed fhrough eugh% pr cflce

2 ,f,./

N frlals, affer whdch an opporfunLjy for qUeSTIOHSJMaS provndé The {,

240
subJecfs Then setf~initiated the 32, test,’ f tals. ‘Responses gnd response

. ~ ", -‘7r PR B

: flmes were recorded by fbe compufer. A 2-m|nu+e resf perlod*was prov?ded

X ¥ D N

.

— “;‘PLATo.screen. The .entire sess'on Iaslfed abouf So,xpm‘ufes. . ) " 9 o vt

Subjec#s. Subjecfs wefe 20 Unlversnty of Iillnors undérgraddafe R

énrolled in an edUCaflonal psychoLogy coursesr ParT;clpaflon tn TheQ . Ot
{
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G . ’ - ~~ ’ L

i Insert Table 5 about here’ . -

. )
. -
. . * . i 4 - &

< ‘\

Table 5,- The exper:menf replicated the resulfs of Experiments 1t and 2 in

9 Thaf subjects required more time To respond fbffhe probe, on flashback

/s

sequences tThan on chronological, 1(19) = 5.25, and flashback sequences

. resuITed in higher error rates, T(I95 =3, 69. Quife clearly, TQW - B - i
~ B ‘
|nTefTerence Task did not eliminate. the differences between chronological and

- # LN

+ - .flashback sequences. This indicates that real fime has some persistence in .
“ - . . . 7 N ;“
~the memory representation. , . . 3
. . ! <\r -
: - Analysis of the reading times revealed that subjects Tequired more time

"to read flashback than chropological sequences, 1(19) = 2,18, suggesting that
the inverfed sequences were more complex and/or difficult to comprehend. It

£ - r'.' . . ' . ' » ,.
is true that the flashback storiies generalily cohfafneq one more word than the’

chronologidl ("before that" vs. "then"), but it is unlikely that this would

.

A} N
produce -significantly longer reading times. More importantly, it is also :
»
unlikely fﬁhj the increased reading Times reflecfeq an affempf to Feorganize

. the story To conform to |Ts underlying sequence. Had this sTraTegy been

> -

adopfed the response times and error rafes would not have been grea+er on L.

. .4

flashback sequences. One possible explanafion for the increase is that

3

subJecfs required’ addlflonal time to identify the antecedent of The pronoun

Mthatt in the. flashbacks (Garrod &g;?nford 1977). . T
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The present expenimenf subf;ﬁnfially weakens the argument that subjects

.
maintain'a surfaee order representation for a brief period of tjme, but that

they rely primarily on meaning. Had this been true, the interference task

—

should have eliminated the transitory surface'représenfafion, leaving the

v

" uhderlying represenfafidn inTacT Theories whlch stress the role of semantic

.y

P \
. ’ .o
< i
. ,h . +

v

Structure in memory represenfaflon would predict that the sfory ls

reorganized* dur|ng processing to conform to the underlying sequence,

resulflng in formally eQU|valenT represenlaflons for both types of lnpuT

. Therefore, assuming that the interference task displaced the é@%pefing
surface represenfafion,'performance levels on the delayed test should be
. \

comparable. The fact Th@f the advantage of chrqnologlcal sfories was noT

.eliminated poses a problem for this Theoreflcal poslflon. The Temporal \ .

record of input apparenfly exerts a greater organizlng influence Thén the .

temporal relaflonshlps inherent in The meaning of the story. ' ) ) T

-

General Discussion

~The present series of experiments has'demons ed that episodic ’
information, specifically information about. the temporady order of input, has

. o

. ~a strong influence on the immediate represeatation of simple stories.

“ . « B : -t .
- Experiment 1 showed that people are faster and more accurafe'af‘answerlng ‘,2?‘

".questions about the ‘arder events took place in a story when the order‘of

y 4 , . A R & )

mentjon was the same as the order of ‘occurrence. This was also observed in '
‘o / . - ) C . o '

' the .second experiment, when subjects were given an opportunity to extract and

. ). .

réhearse the under lying story sequencei ~The third experiment demonstrated

. that people are better at making decisions on the basis of input sequenbe

' P @ ﬁ .0 N ‘. ! ' k

-
.
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than Gﬁder!ying sequenée.' The advantage of input.order” is not simply due to

Fefen%?on‘of a fragile surface representation, since the effect remains with

en,inferference’fask in Experiment 4. . . .
, . J N “
s+  The primary goal of the experiments, to demonstrate the iﬁf|uence of .
- e

B f/ input sequence on memory of sumP|e stories, has been realized. A ‘secondary

goal was to demonstrate an effect of the Type of connection between events.
/

I+ was expected that when events within a story-are logically Ee|afed,\.

<

decisiond would be easier than when .events are linked by femppre| contiguity
- " ¢ ) H . ~.
alone. This prediction was based on the assumption that the sequence of - .
\ . - ~~ .

-, events in such-a story is compatible with real world sgquences and that  jthe o~

» . . ) \ . [ d -
- possibility of relating the sequence to prior knowledge allows thHe subject to

o

. create a more coherent representation of the story. The events in an | - P

arbitrarily~connected story are ofily |inked with respect +6 that particular

&

) episode, and so under|ying order information is harder to access. The

resu|fs of Experlmenfs 1 and 2 were consistent with expectations: response

times were shorfer and error rates were lower on |og|ca| storiess "In

.

Experimenf 3, the interactions wufh block order make fhe effecf of connection
. - R
ditficult to interpret., > ‘

Grven that |ogica| sforles were easier fo deal wifh thén’ arbitrary, It .

is somewhaf surprnsung that fhere was no evidence of an |nferacfion with
sequence. Because the underlylng order of events in a |og|cal story conforms
to an-expected sequence, one might expecT less diicuﬁy on f|ashback

- sequences fhan when fhe events are arblfrari|y ordered. In ofher words, $°. -

’subJecfs_shou|d be more likely to credte a represenfafionﬁfhaf is integrated

~ - .

L ) . , ’I [
. / : -

1
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. claim can sT(II be made Thaf the represenfaflons differ, -

Yo . - s . '

29

with respécf'fo the underlying order, The abgence of an interaction

strengthens.the argument against thé claim that stories are re-structured =

LT )
. -

.during processing to conform to an ideal schema 1e.g;,$KinTsch et al., 1977).

-

" The faciluTaTory ef fects of Ioglcal connfcfsons probably occurred at the time

, P

NN

of test; |T 'was easier to access fhe correct order«ng because prior knowledge
could be used as well as episodic information. This adyanfage operated

equally on'chronological.and f lashback sequences.
‘ 2 & .

. =
-, The present experiments also have beariffg on the issue of paraphrase
1 .

]

* . L, .
invariance, %Several modele of memory contend Tha‘f informa‘fion is represented

in an absfnaff proposuflonal formaT, such th#t a glven concepTuaI |dea has a
,‘ ©

common representation regardless of its exac surface reallzaflon. On this
Qie#, chronological and flashback versions of the same story shogld have the

.same forma,l represenfafion, since they contain the same underlying ideas and
" .

differ only in. surface expression. However, the consistent differences in
requnse Times and error rates for chronological and flashback sequences’

_argue- agéZnsT this, p05|flon. Without posing -an alternative model, the modest

-
L

One problem with the lnvarlance mode | ariseS'from The Iack of a precise
deftnltlon for paraphrase (Anderson, 1976). Aithough the chronologlcal and

fIashback versions of a glven sfor seem to have The _same general meaningg it

ns noT clear they are acTuaIIy paraphrases of one another. Miller and T

-

Johnson-Laird (1976) argue, that subTIe dtfferences in meaning exisf depending

n v .

on The‘way a Temporal relationship is expressed. For example, different .

3 ’ 4. i

bresupposifions are involyed depending on whether the subordinate clause of a

Vo~ . .
Ly ? N - - '

o

- G . D ’

- ) fnput Sequence

.
4



ik

!

X

+

A \va,».

-/_‘_—‘

’om|y does “the MQmory represenfafton preserveF#%€HOEQErﬂgﬁuTﬁsﬁf it also

+

ef v \ & . '
¢ - . I . 1 4 .
.. : Input’ Sequence
. - 30 .

sentente contdins. the word "befofe" or "after," Similarly,” Stéin (in press)

; £ .

suggests that flashbacks may altet the number %29 types of inferences that’

.-

are made during reading. Another.problem for the invariance model is the

>

confenf-free aspect of prose known gs signalling (Meyer, 1975). A% flashback

PYSEN

. 7ol

coutd be regarded as a form of sﬁ!’é|hzng, it does not add new conTenT or

re|aT|anh|ps to The text, but inereases the salience of parflcular evenfs, . 8

+

perheps'imparfing a different perspecfive'on the story. This Technique

serves an important stylistic function, but its effects on memory have not
been considered. . ; : A .

In conclusion, theé-“present experiments attest to a weakness in models bt
— AS

= +

prese represéntation which emphasize meaning. Most people undoubtedly’ do }ry
“to make sense of Thlngs while reading, but it |s un||ke|y that They engage |ﬁ

the sophlsflcafed resTrucfurlng sTraTegles fer which They are credlfed Not

- contiins other surface qgeracferlsflcs of text., Though rot wishing to claim

that pe&a/e have verbatim memory, even for stories as short as Thdse used in

these experiments, ;t is clear that they remember much more specific’ !

M

information than an abstract propositional represenfaflon would allow.

. ’

The experiments also have some pra&?ica| implieations for educators, !T

is generally agreed that meaning is not inherent in a text, but rather is . ——"
3 - P .

constructed by the reader in an interactive process involving both surface

fiﬁformafion and world knowledge. Clearly, an assessment.of the knowledge a

’ L4

reader has aéquured from text must not restrict itself to fests of verbaflm

memory. Howéver, the presenf experumenfs indicate Thaf unformaflon derlved

’

»

. ! N
- . : \\ ‘
. . . .
.
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.. Jfrom text Is not re-structured lnfo a semanflcally-consisfenf \
represenfaflon during reading, but rather that it is organized according to .
. . , . , > :

. The orfder of input. Therefore, It should Eof be assumed that The reader

* aufomafically lnfegrafes reIaTed ldeas into a coherenf structure. The T

/
proficient reader probably can reconstruct a meaningful ly organIZemeéxf- but

v

. the Iess skilled reader may hgxe dlfflculfy esfablishlng interconnections

among ideas that are not presented contiguously in the text, This implies

B

o -, that tomprehension will be facilitated if lnformaflon is presented in an

£y .

. .- “order that is consnsfeqﬁ/:ifh the logical flow of ldeas.
wterd uty ks $1 oy ’f o
) ‘s g _JJ > ’ {

The expertmenfs also provlde further evidence that people make use of

- . prior kqowledge in new Iearntng situations. SubJecTs' responsés were faster L
' ”

~

* and moqé accurate when the Tb-ge-remembered informaflon conformed to a

-

.

famiﬁiar and predictable situation. Brown and Murphy (1975) have .

demonstrated a simllar tacilitation In ybung children; The present

.
’

exberlméntg indicate that it does not diminish with the increased memory

skills of adults. An obv:ous Impllcaflon ‘for education is that efforts
r’ e 8 ,
should be made to present ‘information to students in such a way that it makes
J . L )
contact with existing knowledge. .- . .
9. .
- 4 ® . - -
v % -
] * -

‘.
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I|T should be noted that these passages do not conform to.an ideal sTorY

) structure because they are not strictly goal-oriented and lack one or more

.

types of information requfned by story grammars (e.g., Stein & G|enﬁ, in

press). A more appropriate label might be "narrative," but | find it simpler

\

To refer Tb‘fhem as stories. 3;
2

o

In order to corroborafe The psychologlca| validlfy of Thls dichotomy, a

P

_post=hoc norming study was carried out, MaTer|a|s were ‘constructed such that

L4

on each of the 56 test stories, the first and last sentences remained in
their appropriate positions, but the three midple'senfences were rearranged
in a random order., A|l témporal markers were eliminated from the “sentences

so as not to provide clues about ocdéFTng. In addition, all pronouns were
. ¥ . . .
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replaced by nouns so that referential style would not serve as an ordefing

» > -0
- cue. Ten subjects were instructed to arrange the three middle sentences [nto

» B -

the sequence they fhough+ made the "best" story. They were told that in some
‘casés, one ordering would clearly be the best, while.in other .cases, no one
~ordering would seem better than another. They were also instructed to

classify the story as containing either a logical ordering of events or an

arbitrary ordering.

‘
=

Per formance on the ofqiging task was as expected. On those stories
Flassified as IochaI{ subjects conérsfenfly ordered the events in the
expected sequence, but there ;as no particular pattern in arranging }he
evenf; in the arbitrary ﬁfories. In addition, there was 95% agreement on the

classification task. Thus, the stories do conform to the guidelines by which

.

they were constructed. )

€

3The dependent varlable in the subject analyse§ was 2_(error), while in

-

the ifem analyses it was number of errors, thus accounting for the

discrepgncies in the magnifude of the ﬂ§e's. .
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, . Examples of Stories and Probes L

~

-Arbitrary Connections - ’ B N

N H

Chronological. Dan's friends asked him to help them move out of their
' e
house, Dan dropped a filing cablnef breaking the rai|ing on the sfair.

Then, he knocked a dresser |n+o The wall and cracked the p|asfer. Next, he

drobped a porce|a1n lamp ‘which shaTTered intfo tiny pieces. Dan was pof'g-

s

-
A

good,mOV|ng man.,.

Flashback. Dan's friends asked him To'ﬁe|p them move out of their

housg. He knocked a dresser into the wall and cracked the plaster, Before

that, Dan dropped a fifing cabinet, breaking the railing on the stair,

o

Later, he dropped a porce|afn lamp which shattered ihfq tiny pieces, Dan was

. to 3
-not a_good moving man. ’ ) ) .

Probe, broke railing........s.cracked plaster (true)

Logtcal Connections

Chronological, Mary's annual visit to the doctor was qy;fe traumatic.,

She had to spend two hours in the waiting room with a scolding ppfher'and
- - »-

* four whinifg children, Then the nurse tried to take a blood sample and

/

‘{Acou|dn'f find a vein until the 7th try. Léfer, Mary discovered that someone

had stolen her coat from the closet. She swore she™ never go back for

Ny v, {
RN . - £
another check-up. we

-

- » s, IS

{Continued on following paée)‘ - N

<« '
. »

.
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Table ™l (continued) * -+ NP Ca

- i
Mary's_annual visJT 16 the doctor was quife traumafic. The

: e,

nurse fried to take a blood sampie and couldn't flnd-a vein until the 7#4 , -~

fry. Before that, %B;ry had to spend fwo hours ln the ubitigg;zgpm’/lfh a

scoldjng mother .and four. whining children,

s 3

M N o
someone had sjoleh her coat from the closet

for another check—up.
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Table 3

.

Mean Response Times (in mseqdr_/z,ﬁproF’P?obabilifles

)

Jrue decisions’
» 4 -

: . Connection

’ ‘ Arbitrary

Logical

/ . Mepn
H

False Decisions

0

Connection
k-2

Arbitrary
. " Logical

. \s(
. Mean

)

<

in Experimenf 2

o

. Chrono Ioﬁl

- >

3

.
§

3910 (.04) °

3571 (.04)

3740 (.04)

3722 (.06)
3662 (.05)
3692 (.06)
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-

A

4444 (.16)

3989 (.18)

4216 (.17)

4690 (.20)

4301 (.18)

4496 (. 19)

Mean

4177 (.10)

3780 (.11)
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“Mean Response Times (in msec) -and Error.Probabilities
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in éxperimenf 3.

-Tesf,que§fion'

4

- Lo Real time Story time
Trhe decisions s
, Block order 5452 ‘ v
kCénnecT{on s d)/»“”va
Arbitrary— 3085 (.02 4269 (.26)
Gienl © 4205 (,12) 430}.(.15)
Mean . ' ' 3645 (,07) 4285 (.21)
“Block order RsS .
' ,éopnecfjon ’ s
Arbitrary 3é35 (.03) 4343 (.23)
‘Logical . 3775 (.05) 4150 (.13)
- .jMéé{ | 3855 (,04) 4247 (.18)
' k]
(Continued op following page)
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3677 (.14)
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Summary of Results in Experiment 4
Lo .Sequence -,
. , . Chronological a
True decisions -
Response fimes (sec) 5,176
. p (error) - ' .04
Reading times (sec) - 23,597
Falseraeclsions‘
Response times (sec) ‘ 5.212
p (error) R - ,' N ‘
'Reading times (sec) _;_ 22,83 - .
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